Introduction
Chronic diseases -such as cardiovascular diseases, chronic respiratory diseases, diabetes, and cancer -are some of the major causes of ill health, disability, and death around the world. In Hong Kong, "persons with chronic diseases" refers to people who require long-adaptation [3] , gradually interfering with daily activities and decreasing people's ability to function in society [4] . While many people with chronic disease continue to go to work, their unemployment rate is higher than persons without disease.
On top of the stresses of work life, persons with chronic disease often face additional challenges, such as discrimination, lower wages than similar workers, and a lack of accommodation and support in the work environment. Physical discomfort, pain, fatigue, or disease complications can hamper their effectiveness at work.
Nevertheless, a large proportion of persons with chronic disease can and do go to work. Many can contribute to the finances of their family and the productivity of society. In Hong Kong, most vocational rehabilitation services are designed for persons with intellectual, psychiatric, or physical disabilities. There are very few such services specifically designed for people with chronic diseases. Similarly, few studies have examined the needs and concerns of persons with chronic disease in the workplace. In this study, we examine these concerns in three areas: (1) work limitations, (2) workplace concerns (e.g., discriminatory practices and employer support), and (3) job satisfaction and job tenure.
First, persons with chronic disease face a wide range of work limitations varying with different diseases. For example, more than half of people with angina report at least some difficulty in performing physically exerting tasks, handling stressful situations, and accomplishing tasks at work [5] . Persons with rheumatoid arthritis report significant work limitations in physical, mental, output, and management demands, decreasing productivity and increasing work hours to compensate for the loss of productivity [6, 7] .
Studies of work limitations of persons with chronic diseases in Chinese populations are scarce. One notable exception is a study on the impact of Systemic Lupus Erythematosus (SLE) on work capacity [8] . The study found that fatigue and musculoskeletal pain were the most important factors leading to job loss and work limitations. Factors that affected job mastery included pain, anxiety, depression, emotional responses to the chronic nature of the disease, and adjustment to the disability [4] . Given the scarcity of studies in Chinese populations, one of the goals of this study is to test whether work limitations manifest themselves differently in Chinese populations and whether there are differences in work limitations among diagnostic groups.
Second, many have studies shown that persons with disabilities and diseases often face discrimination [9] .
That discrimination includes demotion, loss of employment, loss of benefits, changes in the terms of employment, and lack of accommodation [10] . Employer discrimination is one of the key factors affecting the work performance and job tenure of persons with chronic disease. Discrimination also takes a psychological toll. Persons with chronic diseases often worry that they will face discrimination, stigma, and less employer support if they tell their employers about their medical condition. Therefore, many persons with chronic diseases conceal their disease and try to make their functional limitation less visible [11] . Some fear gossip; some fear being fired; and some fear the negative effects of their disclosure on career [12, 13] . But from employers' perspective, they worry about sick leave, the need to make accommodations, and the extra costs involved in hiring a person with chronic disease [14] , although some employers consider it a social responsibility to hire people with chronic disease [15] .
Third, this study focuses on whether chronic disease can decrease job satisfaction and what specific elements of chronic disease affect their job tenure. Job tenure, i.e. how long people stay in their job, is a function of their job satisfaction and their capacity to meet the job requirements (job mastery) [16] . Many studies have found that aspects of job mastery are good predictors of tenure: ability to get the job done, fit into the workplace, learn the ropes, get along with others, and plan their career path [10] . However, there are few studies in Chinese populations looking at how job mastery, job satisfaction, work limitations, and emotional health influence job tenure for persons with chronic disease.
We hypothesize that several variables are closely related to job satisfaction and job tenure of persons with chronic disease. These variables include experienced work limitations, perceived physical and emotional health, self-efficacy in managing disease, and workplace concerns (including disclosure of disease and support from colleagues and employer). This study measures these variables and then uses them to predict job tenure and job satisfaction.
Method

Objectives
The study examines the experience, needs, and concerns of persons with chronic disease in the workplace. There are four main objectives: (1) examine work limitations of persons with chronic diseases; (2) examine common workplace concerns for persons with chronic diseases, including discrimination practices, disease disclosure, self-stigma, and employer and social support; (3) examine the psychological well-being, job satisfaction, and job tenure of persons with chronic diseases who are employed; and (4) identify the key factors related to the work adjustment (job satisfaction and job tenure) of persons with chronic disease.
Participants
The participants were recruited using purposive sampling through community-based rehabilitation centers in three districts of Hong Kong. To be included, participants had to be: (1) adults aged 18 to 60, (2) employed part-time or full-time (including job placements) or have worked in the past 6 months, (3) educated through primary school (Grade 7), (4) diagnosed with chronic disease(s), (5) able to read or understand Chinese. Participants were excluded if they: (1) were self-employed or an employer, (2) had cognitive disabilities or communication difficulties that limit their understanding of the questionnaire or the expression of their opinion.
To run an effective multiple regression, the analysis needs a fairly large sample size. Using the sample size estimation software PASS [17] , it was calculated that this study would need 152 participants in order to have adequate power for a regression analysis with 5 predictors, with the standard 0.80 power requirement and an α of 0.05.
Procedure
Three community-based rehabilitation centers helped recruit participants. Ethics approval had been obtained from both the university and the community rehabilitation centers. Research staff extracted a database of 400 clients and members of the rehabilitation centers who reported that they had been working. Research assistants and clerical staff at the centers then contacted these potential participants and phone to invite them to participate in the study. Upon obtained their informed verbal consent, we would send them a hard copy of the research questionnaire by mail. The participants were requested to return the completed questionnaire and written consent form for participation using a businessreply envelope addressed to the community rehabilitation centers. A telephone reminder for return of questionnaire was sent 4 weeks after the questionnaire was sent.
Instruments
A 97-item self-completed questionnaire was designed by incorporating translated Chinese versions of the Perceived Health and Self-efficacy in Managing Chronic Disease Scale [18] , Work Limitations Questionnaire, Overall Job Satisfaction Scale, and Depression Anxiety Stress Scale-21 [19, 20] . These standardized instruments measure work limitations, job satisfaction, self-efficacy in managing disease, and emotional health. Based on a review of previous studies, we also designed questions about job tenure, working conditions, and workplace concerns (disclosure about disease, discrimination, support, and self-stigma).
Work limitations
Work limitations were measured using the Work Limitations Questionnaire (WLQ) [21] , a 25-item selfcompleted questionnaire designed for people with disease or disabilities. The work limitations are categorized in the four subscales of Time Demands, Physical Demands, Mental-Interpersonal Demands, and Output Demands. The WLQ has high internal consistency. The WLQ subscales predicted a significant proportion of variation in persons with disabilities' perceived health (measured by the SF36) [21] . This study used a Chinese version that was translated and developed in Taiwan.
Workplace concerns
Based on previous studies on workplace discrimination [10, 11] , we created 16 questionnaire items (in Chinese) to measure the following concerns of workers with chronic diseases: (1) concerns about discrimination practices, (2) emotional and practical support, and (3) self-stigma. An exploratory factor analysis of the 16 items showed that three factors explained 56.61% of total variance (Table 1) . We labeled the three factors discrimination, self-stigma, and support according to the items, which were consistent with the original theory for writing up the items. The item "I think I should tell my employer and colleagues that I have chronic disease" was dropped from further analysis because it loaded significantly on two factors.
Managing chronic disease
To measure how well participants managed chronic disease, we used several items from the scales developed by Lorig, Stewart, Ritter, Gonzalez, Laurent, and Lynch [18] . Two 10-point items ranging from no to severe were used to measure pain and fatigue, and a 5-point item was used to measure general perceived health. Six items measured self-efficacy in managing the physical and emotional effects of disease. These scales were previously translated and used in an evaluation study of a chronic disease self-management program [22] .
Psychological well-being
The DASS-21, a simplified version of full edition DASS-42, was used to measure the three emotional states of depression, anxiety, and tension/stress (7 items for each section) [18, 19] . Participants were asked to rate the extent to which they had experienced each state over the past week on a 4-point scale. Test-retest reliability of the DASS subscales is adequate to good (ICC = 0.71 for the depression scale, 0.79 for anxiety, and 0.81 for stress). The DASS depression scale has been shown to correlate strongly with the BDI-II (r = 0.74); the DASS anxiety scale has been shown to correlate highly with the BAI (r = 0.81) [23, 24] .
Work adjustment
Job satisfaction and job tenure were the two variables used to indicate work adjustment. We used the 6-item version of the Overall Job Satisfaction Scale (OJSS) to measure overall job satisfaction [25] . Both the 18-item and 6-item versions of the OJSS were found to be unidimensional measures with good reliability. For job tenure, we asked participants to report on the percentage of time employed in the past two years and length of stay in the present job (or last job).
Results
A total of 157 questionnaires were returned by mail or through the rehabilitation centers, and 136 met the inclusion criteria. Twenty-one respondents were not included because they were over age 60, self-employed, or employers themselves. The valid response rate to the survey was 34%. Around half of respondents were male (52.1%), and the median age group was 45 to 54. They had an average of 9.5 years of education (SD = 3.0), and most (74.3%) were married. The most common primary diagnoses were cardiovascular disease (22.2%), diabetes (19.3%), rheumatoid arthritis (19.1%), SLE (8.1%), chronic pain (5.9%), hypertension (5.1%), epilepsy (4.4%), and stroke (3.7%). On average, they had had the disease for 9.9 years (SD = 7.4). Most of the participants had one (47.1%), two (40.7%), or three (8.9%) types of chronic diseases, for an average of 1.7 (SD = 0.81) chronic diseases. The number of diseases they had correlated significantly with the pain (r = 0.27, p < 0.01) and fatigue (r = 0.19, p = 0.03) they experienced, but not with overall health condition or work limitations (WLQ score). Most of the participants described their general health as average (59.3%) or good (28.9%). They were moderately confident in being able to manage their disease (M = 6.30, SD = 2.04, on a scale from 1 to 10). Fatigue was a more significant problem (M = 5.77, SD = 2.17, on a scale from 1 to 10) than pain (M = 3.96, SD = 2.76). Out of a scale from 0 to 3, most respondents did not experience much stress (M = 0.82, SD = 0.63), anxiety (M = 0.56, SD = 0.05), or depression (M = 0.55, SD = 0.06).
Most of the participants had a full-time job (83.8%), and the rest had a part-time job (16.2%). They had stayed in their present job for an average of 11.2 years (SD = 10.10). Their average income was HK$14,026.91 (approximately US$1,798) per month (SD = 10,540.01). Most of the respondents let their work supervisors (67.5%) and colleagues (74%) know that they have chronic disease. The participants who had disclosed to their colleagues (but not necessarily employers) that they have chronic diseases had significantly longer job tenure than those who had not (t = 2.7, p = 0.008).
Participants were more concerned with emotional and social support (M = 3.34, SD = 0.58) than discriminatory practices (M = 2.84, SD = 0.79) in the workplace. Self-stigma was uncommon (M = 1.61, SD = 0.56, out of a scale of 1 to 4). The respondents were fairly satisfied with their jobs (M = 3.61, SD = 0.75, on a scale from 1 to 5).
The WLQ gave a work limitations score of 0.05 (SD = 0.04), with a Productivity Loss Index of 4.94% (SD = 3.57; Table 2 There were no significant differences in work limitations between participants with the key primary diagnoses of cardiovascular disease, diabetes, rheumatoid arthritis, SLE (when n > 10). The groups with n < 10 are participants with depression (n = 2, 14.7% loss), epilepsy (n = 6, 8.6% loss), multiple sclerosis (n = 4, 6.5% loss), and stroke (n = 4, 6.1% loss). Those with hypertension (n = 7) tended to have the smallest productivity loss (2.4%). There were no significant differences in WLQ overall or subscale scores between sexes or between full-and part-time workers.
Job satisfaction correlated significantly with age (r = 0.34, p < 0.01) and years of having disease (r = −0.14, p < 0.05), but not with monthly income and years of education (Table 3) . Job satisfaction (Table 5 ).
Discussion
Most of the participants worked full time and had one of five types of chronic disease (cardiovascular disease, diabetes, SLE, rheumatoid arthritis, and chronic pain). They had a wide range of jobs and monthly income. More than two-thirds of the participants had let their supervisors and/or colleagues know they have chronic disease. They are largely satisfied with their jobs and have stayed in their jobs for a long time. This reflects the fact that the participants belong to a "fit" group of persons with chronic disease that remain competitive in the job market.
This "fit" group of participants had few work limitations and a small productivity loss of around 5%. They have relatively more difficulty coping with physical demands than other aspect of work limitations,and fatigue is the most significant way their disease affects their work performance. They tend to manage their health and disease quite well, and emotional issues were uncommon. These results could imply that only persons with chronic disease who have few work limitations, are capable of maintaining their health, and can continue to stay employed. A possible alternative explanation is that the participants who have more limitations and less satisfactory adjustment may have been screened out in the recruitment process of this study (particularly by not having been employed in the past 6 months).
In comparing work limitations among groups with different diagnoses, we did not find major differences between groups with more than 15 participants (i.e., cardiovascular disease, diabetes, and rheumatoid arthritis). Work limitations and productivity loss can result from a complex interaction of the nature of the disease, treatment, self-management efforts, and employment conditions. Diagnoses could be one of the many factors that may contribute to work limitations, and indeed persons with the same diagnosis could have very different functional level or work capacity.
In general, the participants had satisfactory work adjustment, indicated by their high job satisfaction and long job tenure (over 11 years). However, none of the health-related, clinical, or work limitation variables were useful predictors of job tenure. Those with longer job tenure tended to be older, have fewer years of education, and have a higher monthly income. The variance accounted for by these variables was not high (32%), and it is likely that there are other important predictors that were not measured in our model. This also implies that job tenure is quite independent of the presence of work limitations, health condition, work stress, and workplace concerns.
Job satisfaction, as the other indicator of work adjustment, was predicted by age, self-efficacy in managing the disease, workplace support, and work limitations. The regression model accounted for a significant percentage of the variance in job satisfaction (55%), meaning that those who are older, those who have higher self-efficacy in disease management, those who experience more workplace support, and those who have less work limitations are more likely to be satisfied in the workplace.
This finding has several implications. First, it is important to assist persons with chronic diseases to build up their self-efficacy [3, 25] ; this is the objective of most self-management programs. Second, work limitations significantly influenced job satisfaction. On further analysis, the Output Demands subscale (which is mainly based on being able to handle workload effectively in spite of having chronic disease) was a valid predictor of job satisfaction. However, when compared to the other subscales (Time Management, Physical, and Mental-Interpersonal), Output Demands is less likely to be within the control of workers, as it may be imposed by the work environment and changing job requirements. Third, workplace support is a significant predictor of job satisfaction. This refers to the experience of being supported by colleagues, supervisors, and employers, even though they know the person has chronic disease. Such a supportive environment is what persons with chronic diseases see as most important. Building such an atmosphere surely requires the joint effort of the person with chronic disease, colleagues, and the employer.
The results of this study have a number of implications for the development of community-based services in support of persons with chronic diseases in the workplace. First, rehabilitation professionals should help clients manage fatigue and health conditions, helping them build up self-efficacy and self-management behaviors. Second, professionals should identify work limitations together with clients and discuss how to disclose their disease or limitations to people in the workplace and how to solicit support and reasonable accommodations (such as in output demands). Furthermore, professionals could educate clients about discrimination practices and how they could be handled in the workplace.
Conclusion
This study explored and highlighted the workplace concerns of persons with chronic disease. The persons with chronic disease in this study were fairly satisfied with their jobs, and they had extended stays in their job (most continued to stay in their jobs after onset of their disease). Participants reported a small productivity loss (around 5%), with physical limitations being the key difficulty. Most participants let co-workers (but not always employers/supervisors) know about their disease. They are concerned with workplace support provided by colleagues and employers. Persons with chronic diseases who are older, have a higher self-efficacy in managing their disease, perceive more workplace support, and have less work limitation (especially in output demands) are likely to have high job satisfaction. Job tenure of the participants was associated with their age, education, and monthly income, but not with clinical or functional indicators. This implies that job tenure depends on many other factors that are not health-related or clinical. The results implied that persons with chronic disease who can maintain good work adjustment make up a "fit" group that experience few work limitations and little emotional distress. High efficacy in managing their disease, good workplace support, and reasonable output demands were the key factors affecting their work adjustment.
